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(D-l) v^e/'>A* < fcUf/*fc{±*;i/i'^AO<b-&i»*. MgOiivCaOi: 
SUfu-Cx ttfflS'7W&&« (A) (Si0 2ifc#) {3^lt, ^;wtT*. 

0. 0 1~0. 4fg, 

(D-2) ftVm&kV/tifciZVfr^-VIxCDib'eiVl*. BO a /2*,ti;Zr0 2 l:i 
HUT, m%fr>^>1b&® (A) (Si02M) t^lts ^;VJ:fcT-. 

0. 0 1~0. 4{g N 

(E) =i/wk «u ->y^;w n s t^^a, #u^a, -y>^<>a n *£>i; 

i) 1 mco^m^it-^^}^, CoO, Fe0 3 /2, NiOz. CuG\ AlOvi, Ga0 3 
/2 , InOi/2, Sc0 3 / 2 , YO3/2, LaOs/z. C e O 3/2 *5 J;i>* Z n O LTs 
mii^^Xt^H (A) (Si0 2 M) {3*fLT, ^VitT?, 

0~0. 4fg. 

(F) * 0~2 011% 

(G) t;v=i-;v SiSP 
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MT*®3LT£bMM:L/iD, SWM^it^trMM^T- 2 0 0 ~ 3 

#g & njs-r s tz tb (Dm&comM 
utiz, mmm*±tfr*mw(DmM(DBMzmfcmzmwir2>o 

mmm 1 3 

x^y^ (^fzk^mO. 3 511%) 9 7. 6 8 gC^7^r*7J^Dry 

;i/huy h^yy7> (cf 3 (cf 2 ) - (cho 2 si (och 3 ) 3 . mm^v^- 

>S0 0. 0 2 g, =r F7XhJf-yy7> (Si (OCH2CH3) t ,iSy'j3-> 

so 0. 2 4g, m^v^>st>b.§imm mmc&&) o. 0 5 8 6 g, jgjg^ 

(3 511%, UlRfb^lSD 2 g£8t#L&#e>i&&nU n-^-f n- 
7^ >^4'©^h^^h 3 i L >'v^> (TEOS) % ^f*7;VtDfy;H^ 
^y->7> (FAS) s &£l>\ V^^^ASfctt^^^^AJl^CDfflMh^Offi 

mm. (^;nt) &it 1 t^-r 0 =>— ^-t >w®te o s&itfv^* v^a^ 

(*feti, *^v-7Aj^*4) ©^r!tS« (fiS%> Si0 2 , MgOs CaOCil) 

lio. 0 8ii°/ot^7L z\(Dm7k&mmmfo*&&^tzv-v&m.mmi&is c 7xm 

^LOtS^TsW^ (3. 4mmx 1 5 0 x 1 5 0 mm) ©OT±£ N SJg 3 0%, 
(2 0°C) t7D-3-hSCTl^U g&T?m#S£*3«S;M4;a p 7;a*g£ft 
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U ^TkSfi^-fb^©^ l 0 0^;i/%t^-rsiit-fe!9. FASCiglt, 2. 
4t;V%t*ofe (WTfflUM, tb^y^fe^T^TO) o ^fcilTRS ( C F 3 (C 

fo 7 (cho 2-©^) ©si£ri^ jn©-^ita*{3^b-r i 6ii°/ot^ofe„ 
?#£ftfc^7.M4#7;*;i£t;:ov^ tko^m^s^m^h- (ca-dt, mmmmm 

fe\stzo ^mmn^^^^m, m^myk^mnx^'o, ^x.(^T+©git^© 

j§7kM©M©fFffi{iv J I S R 3 2 1 2fiLf:MaJi(aotff 

o/ic -r&k*K mis©^-7>'-^K^*ffl^, 500 g©Mx- 1 o o ommn* 

'h£<. Mg4*>fti/Vt>&JLfo<DQm%M.&Z>ZbX. fll©¥7ftt^[R]±L-rv>^ 
[5SJ609 2-10] 

nj£0y i tmmzm^rz^^m2iz7f,to 
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W <D&mmm Si0 2 , MgO v CaO, SrOtM) tiO. 0 8SS 

nmm 1 ] 

J—)l> 8 5. 3gtrh7xhJryy7>4 0gi:'\7'^f*7^DT > >;b 
hU^h^v^V 1. 9 2g^iiOU 2 O^ll^U &V>T-7k 1 6 . 6gh0. 
lNgi2 0. 8 g&#[];t-t 2B$F t |jl#U dft^SH^il^Ai'U 2 5 0 CT-2 4B^ 

mELttzcDmjmmmmmizmm^ %\%±vxmftL, 2 5o°ct-ib#f^ 

rOWcTEOSil ( S i O 2 (i 6 . 511%tfe^t. 

mm i ~ 7 tztt^T*^ < s TR^fe^ !9tt* s M7b^fec zcDtmm 1 t- 2 5 crc 
[j±i£0'j 2 ] 

(MtR^*0. 3 511%) 9 7. 6 8 g!;^7^r^7;i/^07 ; y 
j^'jy h^y->7> (CF 3 ( C F 2) 7 ( C H 2) 2 Si (OCH 3 ) 2. {mMi'V^- 
>m) 0. 0 2g, ^rh^h^>i>^> (Si (OCH2CH2) 4.ff^^'J=i-> 

to 0. 3 g , mmm (3 5sa%, mmt^m) 2 g^^u^^^ou 3-7- 

«fi^(i^ 1 i-^t-a^T-feofeo U-tM >WfflTEOSiI (Si02C 

i&g) (£0. 
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C*i] 



(^;Ht) Si02 MgO CaO SrO J§7j<S(FAS&*) 









1 


TE0S/MgCli-6Hf0 


80/20 


2 


TE0S/Mg(N0i)i 


•6H,0 


80/20 


3 


TE0S/Mg(0H)r 


•6H,0 


80/20 


4 


TEOS/MgO 




80/20 


5 


TEOS/CaCL 




80/20 


6 


TE0S/Ca(N0a)i 


•4ft0 


80/20 


7 


TE0S/Ca(0H):- 


•4H,0 


80/20 


8 


TEOS/SrCL 




80/20 


9 


TE0S/Sr(N0i) 2 




80/20 


10 


TE0S/Sr(0H)r 


8H,0 


80/20 








i 


TEOS 






2 


TEOS 







80 


20 


0 


0 


2.4 


80 


20 


0 


0 


2.4 


80 


20 


0 


0 


2.4 


80 


20 


0 


0 


2.4 


80 


0 


20 


0 


2.4 


80 


0 


20 


0 


2.4 


80 


0 


20 


0 


2.4 


80 


0 


0 


20 


2.4 


80 


0 


0 


20 


2.4 


80 


0 


0 


20 


2.4 


100 


0 


0 


0 


l.t 


100 


0 


0 


0 


2.4 



[f£2] 



mm mmn mmmn m&wm mm&xm. 
(nm) (s) (s) mx$ (%) ^ xmtvwam 
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mmi 
mm 2 
mm 3 
mm 4 
mm 5 



3 o 
3 o 
3 o 

3 0 
3 0 



mmm 6 30 

mmm i 3 o 

mmm 8 30 

mmm 9 30 

mmmio 3 0 

tmm 1 4 0 

tmm 2 40 



1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 8 

1 0 0 

1 0 8 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

1 5 
7 



0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 



mm 
mm 
mm 



mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 



mmm 1 1-32] 

mmm 1 7^ y^mzm-y^^ ^m^omnt^cDmum, &j;t>\ n-r- 

JliHb^IC*4©1^ft^3S (fifi%. Si0 2 , MgO. CaCX B2O3. AI2O3. 
GaiOj, In 2 03, SczOj, Y 2 Ch, La 2 0 3 > Ce 2 0 3 s CoO, ZnO s Zr 
0 2 t;&l?) i£0. 0 8fi«%T-£-3fco 

mmm 33-36] 
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fcMmwo&n^m sio 2 . Mgo, cacx BiO^zWkW) (±0.0 

i>mmm(Dm\ MmmomTkm^^tzo 
mmm3 7-401 

& K5^>;i/b h^ri>v^> (CHa (CH2) 9 Si (0CH3) 3. m^b^, fit 

T r ASj tW&$FfZ>Z.£&&Z>) IZ, £fz, tlS^OS^h^OlM, *5<fcO^ 

1 tmmzmfeLrzt£%:*m9iz7f,-?o n-rowcTEosi^^i 

^JS^btJM*4©^rti-^fi (11%, Si0 2 , MgOs CaCk B2O3, ZrO^: 
&W) (±0. 0 8II%t-Sofc. 

[^ffi^a 4 1-60] 

piailcL"C»*tt5tf7^Sf§fco ffl*fl8©*&J5ftliil 1 ll:Stat)tfcofe, ^1 

^JS^b«*4©-^Ht^M (11% Si0 2 , MgO, CaO, B2O3, AI2O3, 
CoCX FezOa, NiCK CuOCil) fi 0 . 0 8Ii%t'feofc. 

HiistfH 3-5 0, 5 3~6 otc^^Ttts «siraLfea^jBi3«fci)#ge5& j m 
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itmm3. 4] 

>^«E+©TEOS*5«kv#a^JR^b«aJl#4©-&ti-^« Sio 

2 . La 2 0 3 s CoOtfftJ?) {±0. 0 8M%T?*ofc, 

im3i 



1 1 


TE0S/MgCl 2 6H 2 0/H 3 B0 3 


98/1/1 


100 o C-30^ 


1 2 


TEOS/CaCh/H 3 B0 3 


98/1/1 


100°C-30# 


1 3 


TE0S/MgCh6H 2 0/AlCl 3 .6H 2 0 


97/2/1 


200°C-30£- 


1 4 


TEOS/CaCh/AlCh 6H 2 0 


97/2/1 


200°C-30# 


1 5 


TE0S/MgCh6H 2 0/GaCl 3 


97/2/1 


200°C-30# 


1 6 


TEOS/CaCh/GaCh 


97/2/1 


200°C-30^ 


1 7 


TE0S/MgCh6H 2 0/InCl 3 4H 2 0 


97/2/1 


200°C-30# 


1 8 


TEOS/CaCh/InCh 4H 2 0 


97/2/1 


200°C-30# 


1 9 


TEOS/MgCl 2 6H 2 0/ScCl 3 6H 2 0 


97/2/1 


200°C-30# 


2 0 


TE0S/CaCl 2 /ScCl 3 -6H 2 0 


97/2/1 


200°C-30# 


2 1 


TE0S/MgCl z 6H 2 0/YCl 3 6H 2 0 


97/2/1 


200°C-30# 


2 2 


TE0S/CaCl 2 /YCh.6H 2 0 


97/2/1 


200°C-30# 
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2 3 


TEOS/MgC l 2 6H 2 0/LaCl 3. 7H 2 0 


97/2/1 


200°C-30# 


2 4 


TEOS/CaCh/LaChTHzO 


97/2/1 


200°C-30# 


2 5 


TE0S/MgCl 2 6H 2 0/CeCl 3 .7H 2 0 


97/2/1 


200°C-30# 


2 6 


TE0S/CaCl 2 /CeCl 3 -7H 2 0 


97/2/1 


200°C-30# 


2 7 


TEOS/MgC I2-6H2 0/CoC 1 2 6H2 0 


97/2/1 


200°C-30# 


2 8 


TE0S/CaCl 2 /CoCl 2 6H 2 0 


97/2/1 


200 <, C-30-9- 


2 9 


TEOS/MgC 1 2 -fflhO/ZnCl 2 


97/2/1 


200°C-30^ 


3 0 


TEOS/CaCh/ZnCh 


97/2/1 


200°C-30# 


3 1 


TEOS/MgC 1 2 6H 2 0/ZrOC 1 z 8H 2 0 


98/1/1 


100°C-30# 


3 2 


TEOS/CaCl 2 /ZrOCl 2 -8H 2 0 


98/1/1 


100°C-30# 



[£4] 



(^%) 





Si0 2 


MgO 


CaO 


B 2 0 3 


AI2O3 


Ga 2 0 3 


In 2 03 


Sc 2 0 3 




11 


98.5 


1.0 


0 


0.5 


0 


0 


0 


0 


2.4 


12 


98.5 


0 


1.0 


0.5 


0 


0 


0 


0 


2.4 


13 


97.5 


2.0 


0 


0 


0.5 


0 


0 


0 


2.4 


14 


97.5 


0 


2.0 


0 


0.5 


0 


0 


0 


2.4 


15 


97.5 


2.0 


0 


0 


0 


0.5 


0 


0 


2.4 


16 


97.5 


0 


2.0 


0 


0 


0.5 


0 


0 


2.4 


17 


97.5 


2.0 


0 


0 


0 


0 


0.5 


0 


2.4 


18 


97.5 


0 


2.0 


0 


0 


0 


0.5 


0 


2.4 


19 


97.5 


2.0 


0 


0 


0 


0 


0 


0.5 


2.4 


20 


97.5 


0 


0 


0 


0 


0 


0 


0.5 


2,4 



- 23 - 



WO 01/09266 



PCT/JPOO/05081 



[l£5] 



M Si0 2 


MgO 


CaO 


Zr0 2 


Y 2 0 3 


LazOs 


Ce 2 0 3 


CoO 


ZnO 




= (FAS^^) 


M 






















21 97.5 


2.0 


0 


0 


0.5 


0 


0 


0 


0 


2.4 




22 97.5 


0 


2.0 


0 


0.5 


0 


0 


0 


0 


2.4 




23 97.5 


2.0 


0 


0 


0 


0.5 


0 


0 


0 


2.4 




24 97.5 


0 


2.0 


0 


0 


0.5 


0 


0 


0 


2.4 




25 97.0 


2.0 


0 


0 


0 


0 


1 .0 


u 


U 






26 97.0 


0 


2.0 


0 


0 


0 


1.0 


0 


0 


2.4 




27 97.0 


2.0 


0 


0 


0 


0 


0 


1.0 


0 


2.4 




28 97.0 


0 


2.0 


0 


0 


0 


0 


1.0 


0 


2.4 




29 97.0 


2.0 


0 


0 


0 


0 


0 


0 


1.0 


2.4 




30 97.0 


0 


2.0 


0 


0 


0 


0 


0 


1.0 


2.4 




31 98.0 


1.0 


0 


1.0 


0 


0 


0 


0 


0 


2.4 




32 98.0 


0 


2.0 


1.0 


0 


0 


0 


0 


0 


2.4 








mm 














mmm. 


m 




(nm) 


(a 


0 








- (%: 






1 1 


3 0 


1 0 9 


6 




0 . 


0 




i . 


2 


1 2 


3 0 


1 


1 0 


6 




0 . 


1 




o . 


9 


1 3 


3 0 


1 0 8 


7 




0 . 


2 




i . 


1 
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1 4 


3 0 


1 0 7 


8 


0. 


1 


J- • 


3 


1 5 


3 0 


1 0 7 


7 


0. 


1 


X • 


1 


1 6 


3 0 


1 0 8 


7 


0. 


1 


1. 


2 


1 7 


3 0 


1.0 9 


7 


0. 


2 


1. 


2 


1 8 


3 0 


1 0 8 


8 


0 . 


1 


1. 


4 


1 9 


3 0 


1 0 7 


8 


0 . 


1 


1. 


1 


2 0 


3 0 


1 0 8 


7 


0. 


0 


JL • 


1 


2 1 


3 0 


1 0 7 


7 


0. 


1 


1. 


3 


2 2 


3 0 


1 0 7 


8 


0 . 


0 


1. 


1 


2 3 


3 0 


1 0 7 


8 


0 . 


0 


1. 


2 


2 4 


3 0 


1 0 7 


8 


0 . 


1 


1. 


4 


2 5 


3 0 


1 0 8 


8 


0 . 


0 


1. 


2 


2 6 


3 0 


1 0 7 


7 


0. 


2 


1. 


3 


2 7 


3 0 


1 0 7 


8 


0 . 


1 


1. 


2 


2 8 


3 0 


1 0 8 


7 


0 . 


1 


1 . 


4 


2 9 


3 0 


1 0 8 


8 


0 . 


1 




2 


3 0 


3 0 


1 0 7 


8 


0 . 


0 




3 


3 1 


3 0 


1 0 9 


5 


0 . 


0 


0 . 


9 


3 2 


3 0 


1 0 9 


6 


0 . 


0 


1 . 


0 



[1*17] 



m mn sfc#Jt tarn 

m 



33 TEOS/MgCli-6HiO 80/20 200°C-30# 

34 TEOS/CaCh 80/20 200°C-30# 



- 25 - 



WO 01/09266 



PCT/JP00/05081 



35 


TEOS/HsBOj 


95/5 


200°C-30£- 


36 


TEOS/HjBOj 


99/1 


200°C-30# 


37 


TEOS/HgC 1 1 ■ 6H1O/H1BO1 


98/1/1 


200°C-30# 


38 


TEOS/CaCli/ftBOi 


98/1/1 


200°C-30^- 


39 


TEOS/MgC 1, • 6ftO/ZrOCl 2 8H Z 0 


98/1/1 


200°C-30# 


40 


TEOS/CaCli/ZrOCla-SfcO 


98/1/1 


200°C-30# 









mm 




mum 


SiOz 


MgO 


CaO B2O3 Zr0 2 


HtKS (FASg&ttASglJ*) 




3 3 


80 


20 


0 0 0 


0.036 




3 4 


80 


0 


20 0 0 


0.036 




u O 


qc 


n 
u 


0 5 0 


0.036 




3 6 


99 


0 


0 1 0 


0.036 




3 7 


98.5 


1 


0 0.5 0 


0.036 




3 8 


98.5 


0 


1 0.5 0 


0.036 




3 9 


98.0 


1 


0 0 1 


0.036 




4 0 


98.0 


0 


1 0 1 


0.036 






9] 












mm 


J 




mmrnm tmm 






(nm) 


( 


:«) (ft) 




w)imm 


3 3 


3 0 




10 9 6 


0.0 1 . 


1 
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3 4 


3 0 


1 0 9 


7 


0. 


0 


1 . 


2 


3 5 


3 0 


1 0 9 


6 


0 . 


0 


1 . 


1 


3 6 


3 0 


1 0 9 


5 


0 . 


0 


1 . 


0 


3 7 


3 0 


1 0 9 


6 


0 . 


0 


1 . 


0 


3 8 


3 0 


1 0 9 


6 


0 . 


0 


1 . 


0 


3 9 


3 0 


1 0 9 


5 


0. 


0 


0 . 


9 


4 0 


3 0 


1 0 9 


6 


0. 


0 


1 . 


0 



mi o] 



0: 


mm oaa-Jt (^;nt) ) 




Im 








i> 1 } 








41 


TEOS/MgCl! 


• eftO/EBOi/AlCL • 6H,0( 96/2/1/1 ) 


200°C-30# 


42 


TEOS/CaCl 


/mOi/kKh-ffliO($6/2/l/D 


200°O30# 


43 


TEOS/MgCl 


•6H ! 0/H 5 B0 3 /CoClr6H20(93/2/l/4) 


200°C-30# 


44 


TEOS/CaCl 


/HjBOj/CoCL- 6^0(93/2/1/4) 


200°C-30# 


45 


TEOS/MgCl 


•eHO/ILBO./FeChOS^/l^) 


200°C-30# 


46 


TEOS/CaCl 


/H 3 B0 3 /FeCl2(93/2/l/4) 


200°C-30# 


47 


TEOS/MgCl 


• 6H 2 0/H 3 B0 3 /NI C 1 2 ■ 6H ? 0( 93/2/ 1 /4 ) 


200°C-30# 


48 


TEOS/CaCl 


/H 5 B0 3 /NiCh-6H20(93/2/l/4) 


200°C-30# 


49 


TEOS/MgCl 


• 6HsO/HiB0: /CuC 1 1 • 4H20 (93/2/1/4) 


200°C-30^- 


50 


TEOS/CaCl 


/ftBOi/CuClMftO (93/2/1/4) 


200°C-30^ 


51 


TEOS/MgCl 


■ 6ftO/ZrO( N0> )i ■ 8H0/A1C1 3 -6H s O ( 96/2/1/1 ) 


200°C-30# 


52 


TEOS/CaCl 


./ZrOCNOOi-BftO/AlCl.-eHiO (96/2/1/1) 


200°C-30# 


53 


TEOS/MgCl 


> • 6HiO/ZrOC 1 ! • 8H 2 0/CoC 1 . • 6ftO (96/2/1/4) 


200°C-30# 


54 


TEOS/CaCl 


,/ZrOC 1 « ■ 8H=0/CoC 1 , • 6H,0 ( 93/2/1/4 ) 


200°C-30# 
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55 TE0S/MgCli-6Hi0/Zr0Cli-8ft0/FeCh (93/2/1/4) 200°C-30# 

56 TEOS/CaCli/ZrOCli-BftO/FeCli (93/2/1/4) 200°C-30# 

57 TEOS/KgCli-6HiO/ZrOCli-8ftO/NiCl«-6H20 (93/2/1/4) 200°C-30# 

58 TEOS/CaCh/ZrOCli;8HiO/NiCli-6H20 (93/2/1/4) 200°C-30# 

59 TEOS/MgClj-6ftO/ZrOClf8H20/CuClr4H20 (93/2/1/4) 200°C-30# 

60 TE0S/CaCli/Zr0Cli-8H.0/CuCli-4Hi0 (93/2/1/4) 200°C-30# 



[in] 



m$m (^%) 





ii 'sin.) 

J 01U2 




CaO 


B?0i 


ZrOz 




CoO 


Fe203 


NiO 


CuO 


4 1 


97.0 


Z.U 


U 


U. t) 


U 


u. 0 


u 


u 


n 
u 


u 


4 2 


97.0 


0 


2.0 


0.5 


0 


0.5 


0 


0 


0 


0 


4 3 


93.5 


2.0 


0 


0.5 


0 


0 


4.0 


0 


0 


0 


4 4 


93.5 


0 


2.0 


0.5 


0 


0 


4.0 


0 


0 


0 


4 5 


95.4 


2.1 


0 


0.5 


0 


0 


0 


2.1 


0 


0 


4 6 


95.4 


0 


2.1 


0.5 


0 


0 


0 


2.1 


0 


0 


4 7 


93.5 


2.0 


0 


0.5 


0 


0 
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